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MatSUUra KenzO 
(57) [Abstract] 

[Problems to be Solved by the Invention] 

Coating fabric doing various liquid composition in strip 
flexible support which continuous running isdone, you control 
drying unevenness at time of drying coated film aspectwhich 
it termed, at same time dry efficientry. 

[Means to Solve the Problems] 

In strip flexible support 1 2 which continuous running is done 
m coated surface side of running position immediately alter 
coating fabric which various liquid composition coating fabric 
is done, solvent in coating solution condensation, drier 1 8 
whichrecovcrs was arranged with coating means 16. 

And, said drier 1 8, putting in place strip flexible support 12 
and specified distance, when itarranges condensation sheet 
which is a plate member parallel almost jn order 
inofTermg/accorapanying, for distance of said condensation 
sheet and strip flexible support 12 tochangc with scan 
direction of strip flexible support 12, it constituted. 
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Claims 

**KSr*fcfc*il::. tt&tttt JrStt Bffiatt 
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[Claim(s)] 
[Claim 1] 

Coating febric to do coating solution in strip flexible support 
which runs with the coating means , solvent in coating 
solution condensation* in drying method of coaled film 
which arranges drier which recovers in running position 
immediately aftercoatjng fabric, 

Placing aforementioned strip flexible support and specified 
distance in aforementioned drier , as it arranges condensation 
sheet which is a plate member parallel almost, the distance of 
said condensation sheet and strip flexible support it changes 
with scan direction of the srrip flexible support drying 
method o of coated film which is made feature 

[Claim 2] 

distance of aforementioned condensation sheet and strip 
flexible support drying method* of the coated film which is 
stated in Claim 1 which with scan direction of strip flexible 
support changes in stepped stale 

[Claim 3] 

specified angle inclining aforementioned condensation sheet 
facing toward scan direction of aforementioned strip flexible 
support, distance of aforementioned condensation sheet and 
strip flexible support drying method e of coated film which is 
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stated in Claim 1 whicliwith scan direction of strip flexible 
support changes in taper 

[Claim 4] 

Aa alongside scan direction of strip flexible support 
condensation sheet of plural is arrangedin aforementioned 
drier , separating condensation sheet, it arranges or the drying 
method* of coated film which i $ stated in Claim 1 „ 2 or 3 
which arranges the partition between condensation sheet 

[Claim 5) 

in aforementioned coating solution drying method 0 of coated 
film which is stated in Claim U 2, 3 or 4 which organic 
solvent 3 mass % or more is contained 

[Claim 6] 

drying method* of coated film which is stated in any of 
Claim l<-5 where distance of aforementioned coating means 
and aforementioned drier is5 m or below 

[Claim 7 J 

drying methodo of coated film which is stated in any of 
Claim 1~6 where distance of aforementioned coating means 
and aforementioned drier isO.7 m or below 

[Claim 8] 

As for nmning speed of aforementioned strip flexible support, 
strip flexible support being theaforementioned coating 
means , drying method 9 of coated film which is stated in the 
any of Claim t~7 which is a velocity which within 30 second 
after thecoating fabric arrives in aforementioned drier 

[Claim 9] 

As for rurmmg speed of aforementioned strip flexible support, 
scrip flexible support being theaforementioned coating 
means , drying methodo of coated film which is staled in the 
any of Claim 1-8 which is a velocity which within 20 second 
after thecoating fabric arrives in aforementioned drier 

[Claim 10] 

drying methodo of coated film which is stated in any of 
Claim 1~9 where thickness of aforementioned coated film is 
0.001 - 0,08 mm 

[Claim 11] 

drying methodo of coated film which is stated in any of 
Claim 1-10 where running speed of aforementioned snip 
flexible support is 1 - 100 m/min 

[Claim 12] 

drying methods, of coated film which is stated in any of 
Claim 1-12 where running speed of aforementioned strip 
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flexible support is 5 - 80 m/min 
[Claim 13] 

drying methodp of coated film which is stated in any of 
Claim 1-12 whichallots cooling means to aforementioned 
drier 

[Claim 14] 

Putting between aforementioned strip flexible support, drying 
methodo of coated film whichit states in any of Claim 1-13 
which allots heating means to the opposite side of 
aforementioned drier 

[Claim 15} 

In aforementioned heating means drying method 0 of coated 
film which is staled in Claim 14 which uses heated roll 

[Claim 16] 

In aforementioned heating means drying methodo of coated 
film which is stated in Claim 14 which uses infrared heater or 
microwave heating expedient 

[Claim 17] 

drying method* of coated film which is stated in any of 
Claim 1 ~1 6 where distance of surface of aforementioned 
coated film and surface ofaforementioned drier is 0.01 - 200 
mm 

[Claim 18] 

drying methodo of coated film which is stated in any of 
Claim 1-17 where distance of surface ofaforementioned 
coated film and surface oMorementioned drier is 0.01 - 100 



(Claim 19] 

set temperature of aforementioned heating means drying 
methodo of coated film which is stated in any of Claim 13^1 8 
which changes with scan direction of the strip flexible support 

[Claim 20] 

set temperature of cooling means of aforementioned drier 
drying methodo of the coated film which is stated in any of 
Claim 1 3-1 9 which changes with the scan direction of strip 
flexible support 

[Claim 21] 

set temperature ofaforementioned heating means drying 
methodo of coated film which isstated in Claim 1 9 which 
changes in stepped state 

[Claim 22] 

set temperature ofaforementioned heating means drying 
methodo of coated film which isstated in Claim 19 which 
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changes gradually with stepless 
[Claim 23] 

set temperature of cooling means of aforementioned drier 
drying method 0 of the coated film which is stated in Claim 
20 which changes in stepped state 

[Claim 24] 

set temperature of cooling means of aforementioned drier 
drying methodo of ihe coated film which is stated in Claim 
20 which changes gradually with the stepless • 

[Claim 25] 

To follow coating means which coating solution coating 
fabric is done in the strip flexible support which runs and be 
arranged in latter part of that, solvent in coating solution 
which coating fabric is done condensation* in drying 
equipment of coated film which consists of drier which 
recovers. 

Placing aforementioned strip flexible support and specified 
distance in aforementioned drier , condensation sheet which is 
a plate member parallel almost is arranged, the drying 
equipment,, of coated film where distance of said 
condensation sheet and strip flexible support hasbecome 
variable with scan direction of strip flexible support and 

[Claim 26] 

Putting between aforementioned strip flexible support, 
hearing means is allotted by the opposite side of 
aforementioned drier, drying equipment, of coated film 
which isslated in Claim 25 which has reached point where set 
temperature of the said heating means can change with scan 
direction of strip flexible support 

[Claim 27] 

cooling means is allotted by aforementioned drier p Claim 25 
which basreached point where set temperature of said cooling 
means can change with the scan direction of strip flexible 
support or drying equipment Q of coated film which is stated 
m 26 



[Description of the Invention] 
[0001] 

[Technological field of Invention] 

this invention, h relates to drying method and device of 
coated filrr^especially, various liquid composition coaling 
fabric it does in strip flexible support which continuous 
running is done and wide it regards drying method and 
devicewhich dry coated film aspect with lengthwise which 
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[0002] 
[0003] 

[ftjfccD&fJf] 

E.B.Guioff » E.D.Cohen 3a 0} J Coating and 
Diying DefectsJ(Wiley-Intersciece, John Wiley 
& Sons, Inc) l=l^*StJ$P-.»UT?^i#U, 
g^Efflil::x7-,'X;l^&®£l*l\-C$£il£ 

WI***SM»«*»i7 - ^ D— r-ri/^ JEM 

3&fcLTl#4*flB 48^2903 l=^*4*LTL>$«t5 
[0004] 

3Sf«a*LX**ISCDJ5*3&«=FlS-4:aoXA9t 

±i:ty . »*ic«fe^-c«wiB-c©*iatfl!>»* 

Kft-^fctft. L**Jl**J.XR 

-294 *^«±L 
T* «-ft»*B*»6alift^t^3BB*ft 

[0005] 



was formed. 
[0002] 

This technology is used, functionality film* photographic 
film, photograph printing paper, magnetic recording tape, 
adhesive tape* pressure-sensitive recording papers offset 
plate material which includes solvent undelegating, 
phototherrnographic material* nanoparticle or other fine 
structure particle of the film for optical compensation sheet or 
other optical functionality film sheet, photosensitive 
material, battery, or Other production, such as. 

[0003] 

[Prior Art] 

Coating fabric doing various liquid composition in strip 
flexible support which continuous running isdone, in [coating 
and Drying Defects ] (Wiley-In tersciece, John Wiley & Sons, 
In c ) of E.B.GutofT, E.D. Cohen work to support uncoated 
surface side with the roll wide concerning drying method and 
device which dry the coated film aspect with lengthwise 
which it formed, in coated surface side blowing thewind from 
air * nozzle and both drying method and coated surface, 
uncoated surface which it driesbl owing wind from air * 
nozzle, state* namely carrier which carrier floating is done 
withourcontacting roll, etc it is inscribed concerning 
oon contacting air * floating drying ineihod which is dried. 

Concerning this noncontacting drying method, there is a 
drying method etc which uses drying equipment of Tsurumaki 
corning kind of type which is disclosed in Japan Examined 
Patent Publication Sho 48-42903 as the method which utilizes 
space efficiently, at same time dricscfEciently. 

[0004] 

Usually being able to blow these winds, with method ( Below, 
you call blown air drying method) which itdries, evaporating* 
it dries solvent which is included in coated surface by blowing 
wind which moisture adjustment is done to coated surface. 

This blown air drying method although it is superior in drying 
efficiency, directly orthrough multihole plate* flow control 
plate etc m coated surface, in order to apply wind, the coated 
surface being disordered with this wind, thickness of paint 
layer becoming nonuniform, to cause unevenness, with 
countercurrent vaporization rate of solvent with coated 
surface to become nonuniform, so-called citron skin ( Ozaki 
Yuji work, [coating engineering J, pp293 ~294 , Asakura 
Shoten, 1971* reference) etc occurring, There was a 
problem That uniform paint layer is not acquired. 

[0005] 

Especially, when organic solvent is included in coating 
solution, occurrence ofthis kind of uncvcnness is remarkabJe. 
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[0006] 

B©*a©Ertl=XUtf±li4*a>|BIH*fco 
[0007] 

2001-170547 l::a*K»=?Z*K9-f**Bc* 
teBflsp 9-73016 i=i*.ra»o>BW-ett*K^-f 

[0008] 

£fc4#i?a 2ooi-i70547 i=r±*]Mtt«BS* 
«Ett^ttnna>Kna^j:4aa^ft£u 

[0009] 

Lj^L£*<&. 2001-170547 . 

9-73016 fl>*ft-Cl*. ft«K9-f **r*6OT 

«i - & a co a a ffl it [ " t ± sa * a< & & t o © . 



This reason, when in initial stage of dTying with state where 
organic solvent isincluded in fully in coated film, evaporated 
fraction cloth of organic solvent occurs with this step, as a 
result, causes temperature distribution^ surface tension 
distribution on coaxed film aspect, with coated film in-plane, 
by fact that so-called V run =f Knee countercurrent or 
other flowoccurs. 

Occurrence of ibis kind of uncvenness becomes serious 
coating fabric defect. 

[0006] 

When liquid crystal is included inside coated film, there was 
also a or other problem which with wind which 
above-mentioned drying uncvenness furthermore, isblown 
misalignment occurs in orientation of liquid crystal of coaicd 
film aspect. 

[0007] 

Constitution which in Japan Unexamined Patent Publication 
200 1- 170547 provides drying drier immediately after 
coating fabric as method which solves these problem, is 
shown. 

While here, dividing drying drier, in portion which is 
dividedirom one end side of transverse direction of carrier 
controlling air speed to other end side, air blowing it does and 
method which holds down theoccurrence of une vermes s by 
drying, is disclosed. 

method which installs metal screen in change which divides 
thedrying drier with similar objective is disclosed in Japan 
Uncxarnined Pacent Publication flei 9-73016 . 

[0008] 

In addition viscosity of coating solution increasing by making 
highly concentrated doing the coating solution, to Japan 
Unexamined Patent Publication 200 1- 170547 , adds 
thickener to coating solution, method be cause of this of 
con (rob* ng flow with dry air of coated film aspecthnmcdiatcly 
after coating fabric. Flow occurring with dry air of point film 
surface immediately after thecoating fabric by using high 
boiling point solution, method which prevents theoccurrence 
of uncvenness with leveling effect is disclosed. 

[0009] 

But, with method of Japan Unexamined Patent Publication 
200 1 - 170547 ^ Japan Unexamined Patent Publication Hei 
9-73016 , although there is an effect inmflux control of 
nonuniform wind from outside drying drier, inorder not to 
disturb coated film aspect, when it tries to control the air 
speed, it is necessary to lower air speed largely. 

As a result, in order that drying rate decreases, greatly copes 
withthat it is necessary to make length of drying drier long. 
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[0010] 

2001-170547 T>&<<£>*1 

[0011] 

GB1401041 . US5168639 . USS 694701 
[0012] 

i-fcsb*- GBH01041 fwf± v M^GteA^L^. 

□ . lit »tfrt-cf«M6*i* 

[0013] 

Sfc. US5168639 1=14. *Tt*tf 

^tlC, US5694701 t?!S.US5I68639 ©U<*7 

[0014] 

l*l.gbi4oio4i -ei±,si»#oAyp.a 



withthat it is necessary to make length of drying drier long. 

Because of that, application efficiency becomes bad. 

In addition, even then windage is lost completely and thing 
isdifficult, 

(0010] 

In addition, coating solution increased viscosity is done, 
method which uses the high boiling point solution, as 
expressed with Japan Unexamined Patent Publication 200 1- 
170547 j, loses hi£h speed application aptitude, brings 
iheincrease of drying lime, there was a problem that 
productivity becomcsextremely bad. 

[0011] 

This way, blown air drying method. With blown air drying 
method when organic solvent is included in especially coating 
solution, in order to cause nonuniform of drying coated 
surface in initial stage ofdrying, without blowing wind, 
method which it dries, isdisclosed in GB 1401041 ^ U.S. 
Patent 5168639 . U.S. Patent 5694701 etc. 

[0012] 

Not blowing wind, solvent in coating solution evaporating, it 
recovcrsand in namely, GB 1401041 method which is dried is 
disclosed. 

It is a method where this method provides inlet, outlet of 
carrier in the casing upper part, inside casing heats tmcoatcd 
surface and promotes evaporationof solvent from coated 
surface, in condensation sheet which is installed in the coated 
surface side condensation doing solvent with method which 
dew condensation isdonc, solvent recovers and dries coated 
film. 

[0013] 

In addition, using drum with upper part of carrier which runs 
in horizontal method which recovers has been disclosed 
solvent in the U.S. Patent 5168639 . 

Furthermore, proposition concerning improvement method of 
layout of the U.S. Patent 5168639 has done with U.S. Patent 
5694701 . 

[0014] 

[Problems to be Solved by the Invention] 

But, with GB 1401041 , because inlet* outlet of carrier is 
limited in the casing upper part, constraint is large in layout of 
device, it Is dif&cultto install in existing coating process. 

Tn addition, with Working Example which is shown in Fig.5 , 
until itenters jmo recovery drier after coating fabric, 
befbreentering especially and recovery drier where distance 
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[0015] 

US5168639 &*ffl3&*fci^'S*[a4aK 
[00161 

US5168639 CDU-fT^h^S&^Trli. Sg^ 
[0017] 



[0018] 



[0019] 



abovewiifoxmity is necessary because base it is necessary to 
reverse, unevenness immediately after coating fabric is held 
downefficientry, it is difficult . 

[0015] 

With U.S. Patent 5168639 , distance to condensation * solvent 
recovery drum bring application direction from coated 
surface, from feci that it changes, extending to entire region 
inside the casing, it controls drying rate to be difficult to 
uniform, inaddition because with casing inlet, outlet vicinity 
distance of coated surface and condensation * cooling drum 
leaves unnecessarily, another coating unevenness is caused 
with occurrence of the natural countercurrent. 

[0016] 

With improvement method of layout of U.S. Patent 5168639 , 
constitution whichapproaches distance to condensation * 
solvent recovery device "from coaler is taken,bcing difficult , it 
was a insufficient in coating unevenness eouniermeasure . 

[0017] 

In addition, inside device it will evaporate & it tries it 
willmake condenser,, heater or other seated position* set 
temperature etc in condensation * recovering equipment 
regarding condensation * recovery method of 
theabove-menrioned conventional solvent, fixed, to recover in 
imifbim. 

Because of that, it sets inside device to same drying rate over 
the entire area, it is convenient, but choosing optimum 
condition with each step of the initial stage, midperiod* 
post phase of drying, it dries it is not possible . 

Control of optimum condition for namely, coating unevenness 
control, control which is made dry film quality finely, such as 
being difficult, in addition, it extendsto step entirety and dries 
making efficient it was difficult . 

[0018] 

To enlarge for example drying rate, it is necessary to make 
distance cf condensation aspect and coaxed 51m of device 
smalL but it is easy to receive theinfhience of distance 
precision which is set. 

Tn addition, when distance precision it improves, production 
cost of device becomes high generally, rapidly is not 
desirable. 

[0019] 

In addition, when only initial stage of drying you want to dry 
quickly in uniform,beeause with conventional method, it had 
tried to make distance of condensation aspect and coated film 
of device small over condensation * recovery zone total 
length.it was necessary to increase dimensional accuracy with 



Page 1 1 Paterra Instant MT Machine Translation 



PAGE 31/87 * RCVD AT 6/1/2005 6:21:03 PM [Eastern Daylight Time] » SVR:USPT0-EFXRF-1/2 » DNIS:8729306 » CSID:612 331 7401 1 DURATION (mm-ss):30-32 



06/01/2005 17:31 FAX 612 331 7401 



IPLM GROUP, P. A. 



0032 



JP2003093952A 



2003-4-2 



[0020] 
[0021] 

[0022] 

**WI±, BIBS TtfrT 

[0023] 

s«#aa>s«i=S4ki7Sa>siRex«B-Ei 



[0024] 



device entirety, had become riseof corresponding cost. 
[0020] 

On one hand, when drying rate of initial stage of drying is 
held down low, it isneccssary to lower drying efficiency of 
condensation * recovery zone entirety. 

In this case, condensation * recovery zone total length most 
be made long, there was a problem. 

[0021] 

this invention, considering to this kind of situation, being 
something which iris possible, various liquid composition 
coating fabric doing in Strip flexible support which continuous 
running it does., you control drying un evenness which occurs 
mtmediatelyafter coating fabric wide on coated film aspect, 
with lengthwise which it formed, drying method and device of 
coated film which at thesame time is dried efficiently it is 
offered you make the objective. 

[0022] 

[Means to Solve the Problems] 

In order to achieve aforementioned objective, coating solution 
coating fabric to do this invention, in strip flexible support 
which runs with coating means , the solvent in coating 
solution condensations in drying method of coaled film 
which arranges drier which recovers in running position 
irnmcdialely after coating fabric, Placing aforementioned strip 
flexible support and specified distance in aforementioned 
drier , as it arranges condensation sheet which is a plate 
member parallel almost, itchanges it designates distance of 
said condensation sheet and strip flexible support asfeature 
with scan direction Of strip flexible support. 

[0023] 

According to this invention, coating fabric doing various 
liquid composition in the strip flexible support which 
continuous running is done, wide regarding to method 
whichdries coated film aspect with lengthwise which it 
formed, solvent of coating solution condensation * to arrange 
drier which recovers iinmediaielyafter coating means, at same 
time, Putting in place strip flexible support and specified 
distance in drier , as it arranges condensation sheet which is a 
plate member parallel almost, you can control drying 
unevenness which is easy to generate distance of 
condensation sheet and strip flexible support immediately 
after coating fabric by changing with scan direction of the 
strip flexible support, at same time can dry efficiently. 

[0024] 

Especially, when organic solvent is included in coating 
solution, or, when the solvent of coating solution consists all 
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[0025] 
[0026] 

tJUS, l-v, >^;i/X^;Krh>H(D^-hi/ 
g, x*U>?g=j— ji^y>-?;ux— t^i^ot 
^•j3-;ux— r;U2§, v^p^-tJ-^^cost 

[0027] 

kit, %^EBii=«6-3T:^*B^i^^^^jg 

[0028] 

B 1-8 l* % *»W©!6fflgG>*2SS2£J3.fctf 
[0029] 

Bw&h.**3l=.»li-tt»9-f> 10 

12 raytfiTO4tti^(B$Hj),&KTOi 
12 enttitrtMfR 16s 

*)fc. ^^Hr^i±sif « 12 rt&r-rattaitt 

&&J&l£rZ>&§t<Dif-<£n—? 22.22 — 



organic solvent, effect is large. 
[0025] 

In addition, this invention 3 mass % or more contains organic 
solvent makesfbatine in aforementioned coating solution . 

In this case, you can control drying unevenncss which occurs 
immediately aftercoating fabric by applying this invention, at 
same time can dryefficientty. 

[0026] 

Furthermore, organic solvent, organic compound which has 
property which melts the substance is meant, chloride 
aliphatic hydrocarbons, methanol, isopropyl alcohol, 
isobutyl alcohol or other alcohols, methyl acetate, 
ethy lacerate or other esters , ethyl ether, 1 , 4- dioxane or 
other ethers, acetone, methyiethyl ketone or other 
ketones, ethylene glycol monomcthyl ether or other glycol 
ether, cyclohexane or other alioyclic hydrocarbon and mixture 
etc of n-hexane or other aliphatic hydrocarbons , aliphatic or 
aromatic hydrocarbon which include toluene, xylene, 
styrene or other aromatic hydrocarbons, chlorobenzane, 
ortho — diehlorobenzene or other chloride aromatic 
hydrocarbons, monochloro methane or other methane 
derivative, monochloro ethane or other ethane derivative etc 
correspond. 

[0027] 

[Embodiment of the Invention] 

Below, following to attached figure, detailed explanation it 
docs concerning drying method of coated film which relates 
to this invention and embodiment where deviceis desirable. 

[0023] 

Figure 1-8 is conceptual diagram which shows each example 
of coating fabric * drying line 1 0 which installs drying 
method of coated film of this invention and drying equipment 
where device is applied respectively. 

[0029J 

Way it is illustrated, as for coating fabric * drying line 10, 
mainly,in roll winding feed device which sends out strip 
flexible support 12 which isdone (omitted from drawing ), In 
strip flexible support 12 solvent in coating solution of coated 
film which coating formation isdone wradup device which 
retracts product which is produced condensation^ by drying 
equipment* and coaling fabric * drying which consist of 
drier 18 whichrecovers (omitted from drawing ) with, with 
multiple guide roll 2 2, 2 2... which forms transport line 
where strip flexible support 12 runs is formed in coating 
means 16, scrip flexible support 12 which coating solution 



Page 13 Pater ra Instant MT Machine Translation 



PAGE 33/87 ' RCVD AT 611/2005 6:21:03 PM [Eastern Daylight Time] * SVR:USPT0£FXRF-1/2 ' DNIS:8729306 * CSID:612 331 7401 ' DURATION (mnws):3W2 



06/01/2005 17:32 FAX 612 331 7401 



IPLM GR OUP . P. A. 



(2)034 



JP20030939S2A 



2003-4-2 



[0030] 
[0031] 

p— ;U3— £f 51=73— *(0 6 M). X3*f 

[0032] 

ftfe. ^ff^K 16 ft. HKH3.Bs,i7C 

i=***5*»* - ea&-3T:t*t^L. a 2. a 4. 



[0033] 

[£l 9 (C^fm^ctol^ **#S 16 CDtuR 
ft 12 aSlincflhftW^ttLTt JX*. 

[0034] 

mffi& 20 20 cd tu«s*^T;*r-g 

[0035] 



coating fabric is done. 
[0030] 

As strip flexible support 12, polyethylene, PET 
(polyethylene tcrcphthalate ), TAC (triacetate ) or other resin 
film, paper, metal foil eic can be used. 

[0031] 

Those of various system can use coating means 16. 

for example slot * die coater (Figure 1, Figure 5* Figure 7 
reference), wire bar coater (Figure 2* Figure 4* Figure 8 
reference), roll coater* gravurc coater (Figure 6 reference^ 
slide hopper coating system (Figure 3 reference), curtain 
coating system, such as you can use. 

[0032] 

Furthermore, coating means 16, as shown in Figure 1 „ 
Figure 3* Figure 5* Figure 7, coaxed surface, is good 
evenwith kind of constitution which becomes topside 
vis-a-vis the horizontal direction as and, shown in Figure 2* 
Figure 4* Figure 6* Figure 8, it is good even with kind 
OTConstiturion which becomes underside vis-a-vis horizontal 
direction. 

In addition, it is good even with constitution which 
inclinesvis-a-vis horizontal direction. 

[0033] 

As shown in Figure 9, it installs dust-removal facility 70 in 
presiage of the coating means 16, is possible to administer 
prctrcatment etc to surfece of the strip flexible support J 2. 

With optics characteristic film etc where it can seek high 
quality where rubbish or other almost it is not, by fact that 
ihese areadopted simultaneously, high quality coating fabric, 
dry film can be acquired. 

[0034] 

As for drier 18, putting m place strip flexible support 12 and 
specified distance, itconsists with of condensation sheet 20 
which is a plate member whicb is almost providedparallel and 
side surfece board etc which from front and back side of 
condensation sheet 20 is installed in lower. 

Because of this, solvent in coating solution of coated film 
occasionwhere volatilization it does, solvent which 
volatilization is done condensation does in condensation sheet 
20 and has become constitution which recovers. 

[0035] 

As for material which is used for surface which solvent of the 
condensation sheet 20 condensation is dene, as for especially 
limitation such as metal, plastic, wood isnot done. Wben 
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[0036] 

30 OTMIW/Cl,*«**lcl* % S««Q 

[0037] 

m 10 lC**4x*«|Ct5l^T. aStttt 30 *3gCD 
T*l=ttaB*Lfc»tt*EMxr*fc«)©« 30a 

*TOitMvcjsy,a 30a zmxmm&mwte 

[00381 

K^-f is i=tt*»*rcft*awtR 20 «f«n 



[0039] 

IS fctt, SttlffSlttSfttf: 12 fcBfS 
20 A«E|B$diXfiU.fttt4E 20 i*ttpr&t£ 

**«ratt*i** 12 t<&agsi£ ^ratta: 

2 i=#£*4j;3i::«4tta>jttME 20, 
20.20 &BiH > £J:&tlc«XEIBtt 20 £?t?#rJ 

stjat-eaa-pxt. 20 ^raittsi* 

* 12 ©jfeff*ffll=Afr-3TWJ6£*«»4 
JSISfi 20 ^ffittWi&ttSfttt 12 £<DjE8l 



CO) ftttfi 20 £«ttWtttt£$H* 12 CD 
30 g6lT**»*L<.20 gt«lTA«J;y»* 



organic solvent is included m coating solution, you use 
material which has resistance, or vis-a-vis organic solvent 
administer coating to surface itis desirable . 

[0036] 

In drier 18, in condensation sheet 30 solvent which 
condensation is done means which recovers provides slot on 
condensation aspect of tor example condensation sheet 
30,solvcnt recovers making use of capillary force. 

Direction of slot is good even with scan direction of strip 
flexible support 12, isgood even with direction which crosses 
in this. 

When condensation sheet 30 is inclined, solvent recovering, it 
should haveprovided slot in easy direction. 

[0037] 

trough 30a in order to recover has been provided solvent 
which the condensation is done to lower of condensation 
sheex 30 right end in example which is shownin Figure 10, it 
passes by trough 30a and solvent recovers. 

[0038] 

Other than constituting which adopts condensation sheer 20 
which is a plate member in the drier 18, you can adopt also 
constitution which possesses similarfuncxion and constitution 
which uses tor example multihole plate* net* drainboank 
roll etc. 

In addition, it is possible to jointly use with kind of recovering 
equipment which is shown in U S Patent 5694701 . 

[0039] 

As, putting in place strip flexible support 12 and specified 
distance, condensation sheet 20 which is a plate member 
parallel almost is arranged in drier 18 , shown in Figure 1* 
Figure 2 the distance of condensation sheet 20 and strip 
flexible support 12 distance of condensation sheet 20 and strip 
flexible support 12 which become constitution which it can 
change with scan direction of strip flexible support as 
constitution which changes with scan direction of the strip 
flexible support, As condensation sheet 20* 20* 20 of plural is 
arranged, distance of condensation sheet 20 and the strip 
flexible support 1 2 eveo with constitution which changes in 
stepped state, specified angle inclining condensation sheet 20 
facing toward scan direction of snip flexible support 12, 
distance of condensation sheet 20 and strip flexible support 12 
it is good even with constitution (omitted from drawing ) 
whichwith scan direction of strip flexible support 12 changes 
in taper. 

In this case, as for angle which inclines condensation sheet 20 
facing toward scan direction of strip flexible support 12, 30 
degrees or less are desirable vis-a-vis horizontal, 20 degrees 
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[0040] 

i-f*#ttnr£§l££# 12 <7>^f?*[S]ic?»or^ 
m<DWfolSL 20,20.20 imzttztku-^ 

iBSffi 20.20 m±^MLxmn.ir^mm^tz 

I*, m 7 1=3^*1.5 .fc^l-. SSS 20. 20 gl±(& 

raicttgjys 28.28.28 jKg-r-s^tJife. 

l=l*.a»fl)«*fflK9'f^ 18.18.18 1=**, 
**l'MmtSi 20,20.20 SsStt. fitt®F7<f* 
18. 18 n±£ft&±l*«£JS. Kv-f-V 
18.18 H±£»LTlB^5fl^a>l.^;tvfcgSy 

[0041] 

k^-v i8 ts&smmm 20 1*. i&-rut@ u 

<. fctxlf . 0 5. E 7 *5ttH WK 

CDK^-f -V 18 fccfctf&lfcS 20 -Cfc-aT^ckU^ 

[0042] 

■*j"fer Bl < im t 1—^.^+1 z./bi-t:m- rn ?nt *ti /n ur 

^f-V 18 Scfctf-Hfttt 20 S Sffi^lS: 16 Ki* 



[0043] 

fc«). ^flr^a 16 a>-w*ei«fi<i=iBiw* 

JM*W|:;IS. K9-f* 18 0)AD*a*M 16 

»*L<* 18 QAdtftttmt 16 fr& 

#£L<* K5-f* 18 ^QtfM^Ht 16 fr& 
o.7m JsincDttBf^F*ik5UESIrr«cfc^fi 

[0044] 

m&vmmv. *<^«Kfc£ftft 12 ©*tra 

16 i::j:«»Ajft 20 ©lartiiK^f 
* is icga-r*aa-c»*^4:^*y»*L 

I*. 



or less arc more desirable. 
[0040] 

In addition, in order that effect which is similar to 
descriptionabovc is played, as alongside scan direction of 
strip flexibility support 12 condensation sheet 20. 20* 20 of 
plural is arranged in drier 1 8 , separating condensation sheet 
20* 20, as theconstitution which arranges, or, shown in Figure 
7, consdeutionwhich arranges partition 2 8,28,28 between 
condensation 20* 20, ftirthermore, it provides condensation 
sheet 20* 20* 20 respectively in drier 18*18* 18 of box of the 
plural, constjuiiign which sticks drier 18*18 of box, 
or,separating drier 18* 18, it can take in eacb case of 
cqnstirationwhich ii allots. 

[0041} 

drier 18 or condensation sheet 20, do not have necessity to be 
a kind of linear which is always shown in Figure 1 * Figure 2 
etc, it is good even with the drier 1 8 and condensation sheet 
20 of kind of circular arc which is shown in for example 
Figures* Figure 7. 

In addition, it provides large drum, is possible to arrange that 
condensation sheet 

[0042] 

rv.^t^w..^ — UT. 1_ _-.i_r.i_ : — i *_ t?_ b 

■ ■■' t-itm f ijip, TVJ«-U Vp JttLi 1 Ly |g WJilLtll 19 111 I'lgLUC -I* 

Figure 7, bringingclose drier 18 and condensation sheet 20 of 
circular arc to coating means 16, it Ettsurcsimprovcmcnt of 
recovery efficiency of solvent. 

[0043] 

In order coating fabric immediately after doing coating 
solution, withoccurrence of natural countercmTent to prevent 
drying unevenness of coated film, coating means 16 arranges 
drier 18, as much as possible in vicinity isdesirable. 

In order concretely, in order for inlet of drier 1 8 from the 
coating means 1 6 to become position within 5 m, it arranges 
to bcdcsirabie, for inlet of drier 1 8 from coaling means 1 6 to 
become the position within. 2 m, it arranges to be mere 
desirable, In order for inlet of drier 18 from coating means 16 
to become position within 0.7 m, it arranges it is most 
desirable. 

[0044) 

In similar reason, running speed of strip flexible support 12, 
strip flexible support 12 being coating means 16 4s velocity 
which within 30 second after coating fabric arrives in drier 
18, it is desirable , strip flexible support 12 being coating 
meaos 16 , it is a velocity which within 20 second after 
coating fabric arrives in the drier 18, it is more desirable . 
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[0045] 

^*r7^fl>J?£j&< O.G01~0.08mm "e&ftltf. 
[0046] 

[0047] 

fcttwatt*!** 12 sfectt;/*fci*^fliiK 
«Daw**, «isg« 20 *»aj-r**^ tfci* 

*fc. «* RHSttJMW 12 «*^K9-f 18 

©KWWfranswia 24.24 *E-r«rja 4. m 

[0048] 
[0049] 

pJ^14S}f ft 12 *L<l«MniL 
[0050] 



[0045] 

coating amount and painted film thickness of coating solution, 
unevenness is easy to occur fromfact that flow inside large 
extent coated film is easy to occur, butaccording 10 this 
invention, coating amount and painxed film thickness 
sufficient effect isacquired even with when it is large. 

If thickness of coated film is 0.001 - 0.08 mm, variation-free 
and it candry efficiently. 

[0046] 

When running speed of strip flexible support 12 is too large, 
boundary layer of coated film vicinity is disturbed with 
associated wind, causes adverse effect to coated film. 

Therefore, sets running speed of strip flexible support 1 2 to 1 
- 100 m/min to bedesirabk, it sets to 5 - 80 m/min compared 
to friendship willnot. 

[0047] 

In order to promote evaporation and condensation of solvent 
in the coating solution, it heats strip flexible support ) 2 and/or 
coated film, or cools condensation sheet 20 or or adopts that 
both hands step is desirable. 

Tt allots cooling means (omitted from drawing ) to for 
example drier, in addition, putting between the snip flexible 
support 12, to opposite side of drier 18 it allots heating means 
2 4, 2 4, (Figure 4* Figure 6 H Figure 8 reference). 

[0048] 

In each case, in order to control drying rate of coated film, 
temperature control isdone, it is desirable . 

condensation sheet 20, temperature control when tries that it 
is possible, to cool wants, ras necessary to install facility in 
order to cooL 

In cooling, those of beat exchanger system of water cooled 
which used coolant etc. system * etc which uses system* for 
example Peltier element which uses air cooled * electriciry 
which used thewind car. be used. 

[0049] 

When strip flexible support 12 or coated film> or you want 
to heat both, arranging heater on counter coated film side, it 
can heat. 

In addition, arrangiog temperature rise possible transport roll 
(heated roll ), it is possiblcalso to heat 

In addition, it is possible to heat making use of infrared 
heater, microwave heating expedient etc, 

[0050] 
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mmw&tti* 12. aara 20 cos 
tt«»8« 20 «ae*«**<Lxfi<cti=* 



[0051] 

a^KOgBiK^-f -V 18 co&8S« 20 £jQ£ 

•So 

« VB0»»£K9-f * 18 CD^JSlS 20 g@t 
C0ffi^l*.0.1~200mm A<»£L<* 0.5~100mm 

[0052] 

£fc,an&#a 24.24 a>«£;iS£frRtr& 
ss^aa*T3Sfi«a)*psa¥ifi!24(DifisaScfc 

[0053] 

a 4. a 6 ^KfclvC. flMK pjgl14£$#tt 12 CD 
Jfefrtf fil!±ttfll<DK9-f* IS <D#£P¥I4<& 

H 4. @ 6 G>«^T<[±. 4SSfc(O^Siffi20. 
20. 20 tt&?&kt*>lz s Mffifi 20 <h*f?t*W 
Slfcfefttt 12 &a>EIKMtJRW=X1b««4 



When deciding temperature of strip flexible support 12 % 
coated film, condensation sheet 20, you must note, solvent 
whichevaporates must try that, not to do dew condensation in 
surface etc of the site* for example transport roll other than 
condensation sheet 20 it is. 

Because of this, dew condensation of this kind can be evaded 
by making high temperature of portion other than for example 
condensation sheet 20 in comparison wUb the temperature of 
condensation sheet 20. 

[0051] 

distance (spacing ) of surface of coated film and condensation 
sheet 20 surface of drier 1$ after considering drying rate of 
desired coated film, has necessity to adjust suitable dis lance. 

When distance is made short, although drying rate rises H is 
easy toreceive influence of distance precision which is set 

On one hand, when distance is enlarged, drying rate decreases 
greatly furthermore, at heat natural countcrcuircnt occurring, 
drying unevcnncas is caused. 

As for distance of surface of coated film and condensation 
sheet 20 surface of drier 18,0.1 - 200 mm arc desirable, 0.5 - 
100 mm are more desirable. 

[0052] 

In addition, set temperature of heating means 2 4, 2 4 it can 
take also constituuonwhich changes with scan direction of 
strip flexible support 12. 

In for example Figure 4. Figure 6 etc, set temperature of 
heating means 24 of upstream side Is made lowerthan set 
temperature of heating means 24 of downstream side with 
scan direction of strip flexible Support 12. 

This way furthermore it can also control drying uneven ness 
by? 



[0053] 



can take alsoconstitution which changes with scan direction of 
strip flexible support. 

In Figure 4* Figure 6 etc, set temperature of cooling means 
of drier 1 8 of upstream side the set temperature of cooling 
means of downstream side and wicommonness "s trained with 
the scan direction of strip flexible support 12, 

Furthermore, with constitution of Figure 4. Figure 6, as 
condensation sheet 20* 20* 20 of plural is arranged, distance 
of wmdensatioo sheet 20 and strip flexible support 12 has 
been combinedwith constitution which changes in stepped 
state. 
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[0054] 

24.24 ofsssg^pgetf 

[0055] 

aWaffl**t«KjS»B*B*i^*iB*-tt» 

5<> io rcBffl*frTi^*ayuLBB,^K 

n-v 22, «»«VttB«l=ld:lBffiflOSW«B 

[0056] 

fil±(cff2Lfe^B«a>B«Ba)RBBB^ 
«k*llf , B«ntB(DB#BI=«^«A9ftfll 

[0057] 

B[=»«t»«-iaiR-r*K5^*BBr* 



[0058] 

*fc* *ftRfl)B#B(DttttBBI=:J:*Ltt* * 



<tc*tf. B#-tt«9^ io -eft. B«Ba>- 
ttB-eHBBJR-Wftfc*. BM#^B«Bfl 

[0059] 

«MHLfc*Slcte. B«K<fc«>a>&BBB« 



[0054] 

Id addition, set temperature of heating means 2 4, 2 4 
constitution which changes in stepped state, or, various 
embodiment such as constitution which combinesthese can 
take set temperature of cooling means of constitution and 
drier 18 which change in stepped state. 

[0055] 

Furthermore, we use usual member to drying method of 
coated film of the this invention, and feed device, guide roll 
22s windup device etc which is used for coating fabric * 
drying Hoe 10 which installs drying equipment where device 
is applied abbrerviatethose explanations. 

[0056] 

According to drying equipment of coated film of this 
invention which is detailedabove, unevenness which occurs in 
coated film immediately after thecoating fabric only control 
coated film can be dried efficiently in the uniform. 

In addition, because furthermore, constraint it is not done in 
the property of coating solution and kind etc of solvent 
without modifying layout of coating fabric* drying process 
largely, flexible design of coating solution formulation means 
isi 



[0057] 

condensation * drier which recovers just is increased, be able 
to make morphological form which is similar to device of this 
invention, as a result^ e vice remodelling can do solvent to 
coated part of coating fabric * drying equipment which 
includes namely, for example existing blown air drying 
device and between blown air drying devices with the low 
cost. 

[0058] 

In addition, according to drying equipment of coated film of 
this invention, thereis an effect even in energy conservation* 
cost reduction. 

Because it cannot discharge Solvent other man inside water 
ofevaporaiion gas which occurs with namely, coaling fabric * 
drying line that way to atmosphere, liquefaction doing 
evaporation gas, itis necessary to recover, solvent gas 
recovery facility for that is necessary. 

However, with coating fabric * dryiug line 10, portion of 
coating solution because solvent it can recover directly with 
state of liquid condensation * with drier which recovers, load 
of solvent gas recovery faciliry isdecreased, is possible . 

[0059] 

When drying equipment of coated film of this invention is 
jointly used with the blown air drying device, air blowing 
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rfcfr*- ft*a>iimfSJtii&s-ei*. 

[0061] 

C*J=*tJi J|l|=S*ttti&-|=tt!|$-tt«£ 
[0062] 

[0063] 

*£*<»*||W«»*«>fl1l*iiM|jl=*:fc#< 

[0064] 
[SSJSfl] 

&f?L.£: s 
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facility in order lo blow wind can be reduced the greatly. 

Because of that, greatly can reduce also air conditioning 
facility expense or other cost, in addition, facility can be 
designated very as compact. 

[0060] 

In addition, when drying equipment of coated film of this 
invention is used, becausevery uniform drying is possible in 
initial Stage of drying* next kind of effectwhich is not 
expected it is acquired you understood . 

In namely, conventional blown air drying device, because 
influence which disturbs coated film cannot be held down 
completely, flow was caused inside coated film, butwhen 
device of Ihis invention is used, be able to prevent those flow, 
inadditioru structure of network of polymer, particle in 
coated film which isfbrmed while drying to be very small, 
furthermore it can form youunder stood in uniform. 

[0061] 

Because of this, when it is a for example optics film coated 
film is dried simply in the unifbnn just furthermore, due to 
fact that structure of coated film becomes small, it is 
connected to also being able to add new added function. 

[0062] 

In addition, you can call drying equipment of coated film of 
this invention, that ins suitable for also drying etc 
nationality film where for example nan op article etc 
isincluded very. 

[0063] 

As for drying equipment of coated film of this invention, 
similar effect is acquiredeven with when it applies to those 
where in coating solution polymer and particle or other solid 
component are melted or are dispersed, or. 

With system where rather, particle etc is included, occurrence 
of drying uncvenness has an influence on also dispersed 
distribution of particle in coated film largely. 

Therefore, it is desirable to use this system for this system. 
[0064] 

[Working Example(s)] 

In drying process of paint layer in production line of Optical 
compensation sheet which is shown infWorJring Example 1 ] 
Figure 9. solvent fa coating solution condensation, arranging 
drier 18 which recovers, when producing optical 
compensation sheet, it examined structure of the preferred 
drier and condensation, recovery condition of solvent. 
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[0065] 

lySkmy-oiri* 12 (attain 50; 

fi&Jg(Dl&j£X|l 52; 
^ 54; 

4b6fe<D&ffiX& 16; 
»4#*«»xa 18; 

a)MJM» <H-«ttAJR»j<xa 58; 
StfS£-|±£)X*I 60; 

;uA***»«**y xs 24. 

[0066] 

ftfc. B 9 (CfcL^T. 62 I4ttj»y— 64 I* 
*SSgS£ . 66 f*fl«fcJ-f JUA* . 68 

-m»*. 70 tt«Ba«**#i*tu*r . 

[0067] 

3fe^*HS^-hro8SiiS*att. H 3 ICS**.* 



JS£:100/xnu *S:500mm)COfiR 

;U(MP-203. ^^L,(^)^)5 S£%5g5g$ 
gtfL, 90 deg C * 4 »ntt A^-ttl^ft . 7r£> 



[0065] 

As shown in Figure 9, production line of optical 
compensation sheet is done by for example below-mentioned 
step . 

1) Forwarding step 50; of transparent film 12 

2) formation process 52; of resin layer for orientation film 
formation which coating solution wmchincludes resin for 
orientation film formation in surface Of transparent film 
coating fabric, is dried 

3) rubbing step 54; which on transparent film where tree layer 
for orientation film formation wasfbrmed to surface, 
administers rubbing treatment to Surface of rcsm layer and 
forms alignment film on transparent film 

4) coating solution which includes liquid crystal discotic 
compound, on alignment film coating fabric coating process 
16; of liquid crystal discotic compound which is done 

5) Drying said coated film, solvent in said coated 51m drying 
process 18; whichevaporates 

6) Heating said coated film to discotic nematic phase 
formation temperature, liquid crystal layer formation process 
58; which forms liquid crystal layer of discotic nematic phase 

7) (After namely, liquid crystal layer forming quench doing, 
solidification it does, or when, the liquid crystal discotic 
compound which possesses cross-linking functional group is 
used, lic[uid crystal layer with iUumination (Or heating) 
crossliniting it does ) step 60; which said liquid crystal layer 
solidification is done 

8) winding step 24 0 which retracts transparent film where 
said alignment film and liquid crystal layer were formed 

[0066] 

Furthermore., as for 62 drying zone, as for 64 inspection 
equipment, as for 66 the protective film, as for 68 latxrinator, 
as for 70 Xu dust facility is showmespectively in Figure 9- 

[0067] 

As shown in Figure 3, from step which sends out elongated 
state transparent film, beingconsi stent to step which retracts 
optical compensation sheet which is acquired, itdid 
manufacturing method of optical compensation sheet, in 
continuous. 

Tn one side of elongated film of triacetylcelhilose (Fujitac^ 
Fuji Photo Film Co. Ltd. (DB 69-053-6693 ) Ltd. make, 
trticknessrlOO ;mu m s width:500 mm ), long chain &lkyl 
metamorphic Poval (MPa-203 > Kuraray Co . Ltd. (DB 
69-053-6750 ) make) 5 weight% solution coating fobric were 
done, 4 mm drying later, the rubbing treatment was done with 
90 deg C and resin layer for orientation film formation of the 
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[0068] 

Aart(Dli:^-r-5-^lp]CDS5f^ nx.ny. 
d tLfc<h£\ (nx-uy) * d=16nm s {(nx-ny)/2-nz) 

[0069] 

300rpm (-T?TlV^tNT#^*tfcffilfi]^0)^ 
[0070] 

ttLT 20m^0!)a^t*ttaL«^&. IBTSJJBJi 
^r^^y^ft-glgg TE-S £D(3)i: TE-S 05 
(5)©«Stttf 4:1 0jl*tt^*££BllteJN 
tf>VH*rD.T 907, B*^> W*-"0»)g)£ 



-f-V-y«-a*a|-T:, ttffittR* 20m/2h g 

1ffl k /-l'\~l*S&&V+ ftl»!/->tt 130 dcg 
C IwHftLfc. 

ft*/— 
[0071] 

l60W/cra. #gpfefi 1.6m)[Z«ky . Hit 600mW (7) 



film thickness 2.0 ;mu m -was formed, 
transport speed of film was 20 m/min. 
[0068] 

Above-mentioned iriacetyl cellulose film when index of 
refraction of two directions where insideof film surface 
crosses index of refraction of nx H ny^ thickness direction 
designating thickness of nz„ and film as d, was (nx-ny ) X 
d=16 nm, {(nx-ny ) / 2 -nz } X d=75 nnL 

In addition, it formed resin layer tor above-mentioned 
orientation film formation, makinguse of coating fabric * 
drying equipment. 

[0069] 

Consequently, continuing film which possesses resin layer 
which isacquired, while conveying with 20 m/min, it 
administered rubbing treatment to resin layer surface. 

rubbing treatment did rotation rate of rubbing roller with 300 
rpm , did dust-removal of alignment film which is acquired 
next. 

[0070] 

Next, continuing film which possesses alignment film which 
isacquired, while conveying with velocity of 20 m/min, on 
alignment Sim, (3) wills wioi weight ratio of (5) of TE-S of 
discotic compound TE-8 4: In mixture of 1, photoinitiator 
(Irgacirrc 907 ^ Ciba-Gcigy Japan Ltd_ (DB 69-352- 1 1 68 ) 
make) 1 weight% 10 weight% methylethyl ketone solution 
(coating solution ) of m hem re which is added, with wire bar 
coating machine, application rate 20 m/miiu coating amount 
coating fabric were done with 5 cc/m 2 vis-a-vis 
above-mentioned mixture, nextdtying and heated zone were 
passed. 

You sent wind to drying zone , heated zone adjusted 130 deg 
C. 

After coating fabric 3 second later it entered into heated zone 
3 second later entering drying zone. 

It passed heated zone with approximately 3 min. 

[0071] 

Consequently, while this alignment film and liquid crystal 
layer being done and thecoaiing fabric continuing film and, 
conveying with 20 m/min, itirradiated ultraviolet light to 
surface of liquid crystal layer with ultraviolet lamp . 

ultraviolet light of illumination 600 mW 4 second it irradiated 
film which passes namely, above-mentioned heated zone, 
with idtra violet irradiation apparatus (ultraviolet lamp: output 
1 60 W/cm. light emission length 1 . 6m ), crosslink ing did the 
liquid crystal layer. 
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[0072] 
[0073] 

(KSk l)fc— «Bflft 85 dcg C, ^SSlSiSg* 
25degC<tLfc 0 

PM"V 18 l±. AD 16 fr & 500mm 

»»«©*iBfcK9-f is asms 20 ast 

(DffiSSIS 3mmtLfco 
[0074] 

»*Kt**CttJft*-&*OC 6m 
®3fefrB«*BLfc. 

[0075] 

(i£& 2)t^gffl$ 85 deg a )SiSSlK3&££ 
25degC<tLfc 0 

K5*f* 18 I*. XUiflm^ttt 16 500mm 
[0076] 

a*RtWS*-H:*fl!>l= Im tf>£fr 

RHiRi=aH«ni=ttttA7«±i:.*fe.iB 

[0077] 

CtCSk 3)fc— *5gJg£ 85 deg C. S^ffiiae* 
25degCfcL.fc„ 

K^-f-V IS IS, AP^i^S 16 fr* 500mm 

Siffiffi 20 I* 3 fltol/— >£5HlLfe. 

*fc. 3 <iCD&SSl£20 14, L^r*uti36ff»«© 
TR«^R#R3^6«*u4«fe54 5 ROfUta 

S*R©«ffifcK5-f -V 18 CO^S&te 20 £S<t 
(7>iES6l*. 3 ®0>m%& 20 <V5k¥rJDfaO>i:m 
W^fttP'JX* -frft-FtU 3mm. 1.5mm. 0.5mm 

[0078] 



[0072] 

With above-mentioned step 7 it tested with condition of 6 
kinds. 

Below, condition and result arc inscribed. 
[0073] 

(Test 1) heater temperature 85 deg C* condensation plate 
temperature were designated as 25 dcg C. 

In order for inlet to become position of 500 mm Jjom the 
coating means 16, it allotted drier 18. 

surface of coated film and distance of condensation sheet 20 
surface of drier 18 made 3 mm. 

[0074] 

As a result, running distance of 6 m was required in order to 
dry the coated film completely. 

problem did not occur in coated lilm quality. 

[0075] 

(Test 2) heater temperature 85 deg condensation plate 
temperature were designated as 25 deg C. 

In order for inlet to become position of 500 mm from the 
coaling means 16, it allotted drier 18. 

surface of coated film aud distance of condensation sheet 20 
surface of drier 18 made 0.5 mm. 

[0076] 

As a result, running distance of 1 m was required in order to 
dry the coated fjlm. 

In coated film drying unevenness was caused in transverse 
direction, in addition, also the poor orientation occurred. 

[0077) . 

(Test 3) heater temperature 85 deg C*. condensation plate 
temperature were designated as 25 deg C- 

In order for inlet to become position of 500 mm from the 
coating means 16. it allotted drier 18. 

It divided condensation sheet 20 into zone of 3. 

In addition, condensation sheet 20 of 3, allotted in each case 
with lilt angle of 51rind of degrees where downstream side of 
scan direction leaves from coated film. 

distance of surface of coated film and condensation sheet 20 
surface of drier 18 respectively, made 3 mm, 1.5 mm, 0.5 
mm facing toward downstream side of scan direction of the 
condensation sheet 20 Of 3. 

[0078] 
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£0079] 

(tm 4)t— 60 de g c. 

25 de 8 C klrtzo 

Kv'f Y 18 li, AQsiXagftspe 1$ SOOraro 

mmmnmm^-* is 20 a®t 

<Dffi»li ImmtLfe. 
[0080] 

»«iaaHI=IHIHI**C**»ofc. 
[0081] 

orb s)t— sag* 60 deg c.sie4sjaa* 

18 f£, AS^^S: 16 Zr-Z, JOOnini 

«*isa>aif tKs-f-v is <7)S*iffi 20 «st 

<D36$tt 1mm fcLfc. 
[0082] 

3Hlil8«S±iat»S-&«©t 2m 

[0083] 

<§Cifc 6)t— $iB££ 60 degC fcLfc. 

18 (±, APA*^j¥» 16 500mm 

msm 20 1± 3 «a>*/->r=»suLfc, 

*fe.3 <@©£§,^«[ 20 ©SJfittS&IS.jfetT 
^•fi)(7>T3!tfia[=lSl3!>^r,-?-tv J ?*i.25 deg 
20 deg C. 15degC<tLfc. 

&*&<oa®£K^-f-V 18 <»m&fa 20 s®* 
[0084] 



Ae a result, running distance of 1 .8 m was required in order to 
dry the coated film completely. 

problem did no t occur in coated film quality. 

With this condition of namely,, both achievements of 
shortening and unsatisfactory coated film quality of step 
length was possible. 

[0079] 

(Test 4) heater temperature 60 deg C» condensation plate 
temperature were designated as 25 deg C. 

Tn order for inlet to become position of 500 mm from the 
coating means 16, it allotted drier 18. 

surface of coated film and distance of condensation sheet 20 
surface of drier 18 made 1 

mm . 

[0080] 

As a result, running distance qf 5 ra was required rn order to 
dry the coated film completely. 

problem did not occur in coated lilm quality. 

[0081] 

(Test 5) heater temperature 60 deg d condensation plate 
temperature were designated as 1 5 deg C. 

In order for iniet to become position of 500 mm from the 
coating means 1 6, it allotted drier 18. 

surface of coated film and distance of condensation sheet 20 
surface of drier 18 made 1 mm 

[0082) 

As a result, running distance of 2 m was required in order to 
dry the coated film completely. 

In coated film drying unovenness was caused in transverse 
direction., in addition, also the poor orientation occurred. 

[0083] 

(Test 6) heater temperature was designated as 60 deg C. 

In order for inlet to become position of 500 mm from the 
coating means 16, it allotted drier 18. 

It divided condensation sheet 20 into zone of 3. 

Li addition, condensation plate temperature of condensation 
sheet 20 of 3 made 25 deg C. 20 deg C. 15 deg C 
respectivelyfacing toward downstream side of scan direction. 

surface of coated film and distance of condensation sheet 20 
surface of drier 18 made 1 mm 

[0084] 
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*wnwifluii!t©iiiA*^iire»-3fc. 

[0085] 

immm 2)g%mi>jia—x7-bT—&<o\,j± 

tfc&Lfc, 
[0086] 

B 10 t^itu-S. *#6B3lc;fctf SK^-f-V^ffi 
[0087] 



[0088] 

Kv-f-V 18 (DSifi 20 it 2 •CD»/->|=»« 

$fc,2ii(o;g«i«20 (4, i^r#i*3feft**a) 

•JtELfc, 

fettK 0K3£K9<r* 18 20 

tiStt&ffltt 20 G>XnWZ 0.8mm, UJPfflT? 
2mm £L» T35<S<7>«5iSI1S 20 ©Aai"C 
0.8mm, it Dflj"C? 2mm £Lfc, 

[0089] 

*fc, ±gt-HlCO®$gffi 20 <Z>g£$ 2m. TSgfiJ 
OOJgSlfc 20 <DS££ 4m £Lfc. 
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As a result, running distance of 0-8 m was required in order to 
dry the coated film completely, 

problem did not occur in coated film quality. 

With this condition of namely,, both achievements of 
shortening aod Unsatisfactory coated film quality of step 
length was possible. 

[0085] 

solvent in coating solution in this invention in drying process 
after unrlercoating coating fabric in production line of 
cellulose acetate film for [Working Example 2 ] exposure to 
light, the condensation * drier wh ich recovers is arranged 
when and, case where dryer of conventional blown air drying 
type is arranged was compared 

[0086] 

Cellulose acetate dope from casting die casting is done on 
casting drum surface in production line which uses drier 
which is shown in Figure 10, in this invention, the film which 
was formed with that strips and is stripped with the roller, 
between roll of predrying process while running, is dried by 
hot air . 

[0087] 

Next, it does undercoating for photographic photosensitive 
material, furthermore dries with the drier 1 8. 

With time point where residual solvent has become 
approximately 10% or less, itleads to width control device 
(omitted from drawing ) and 2 - 6% drawing does in 
transverse direction, furthermorewhile it is a tensioned state 
after cooling, it is retracted. 

[0088] 

Tt divided condensation sheet 20 of drier 18 into zone of 2. 



In addition, condensation sheet 20 of 2, allotted in each case 
with kind of tilt angle where downstream side of scan 
direction leaves from coated film, 

distance of surrace of coated film and condensation sheet 20 
surface of drier 18 with inlet side of condensation sheet 20 of 
upstream side made 2 mm with 0.8 mm, outlet side 
facingtoward downstream side of scan direction, with inlet 
side of condensation sheet 20 of the downstream side made 2 
mm with 0.8 mnu outlet side. 

[0089] 

In addition, length of condensation sheet 20 of upstream side 
length of the condensation sheet 20 of 2 nu downstream side 
was designated as 4 m. 
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Sttfi 20 (DiS^SJStt. L>-f ttt 15 cleg C t 
[0090] 

[0091) 

[0092] 
[0093] 

Ifii::. 3l«|-|g|JRr«K7^(|IJS1i)tiUL 

[0094] 
[0095] 

* 700m iJyhJM=^JUft-t?7*£' 22g J3£tf 
JUtAUO A 30mg *»»L-C»« 35 deg C lw 

ttft 159m yywi*fcJMb*y->i»t^kAy> 

A<t£ 92:8 a>^JHfe*t*»ja* pAg7.7 iZ. 

-31 vC* {g®gg 55.4g 476m U^h 

lutttlbJV&bJJM— *'J^A£ 10.5 

■c*t?*S5ftpAg7.7 ir«**3&<6=i^hD— ju 

L^iy + yx$/-;l, 0.11 g 
PH5.9,pAg8.2 HMSU SSfc&ft^O^^ 



set temperature of condensation sheet 20 in each case made 
IS deg C. 

[0090] 

surfece properties of product which ii produces was 
satisfactory. 

[0091 J 

device of undercoatrag coating and drying process is dryer of 
conventional blown air drying type in production lino which 
is shown in Figure 1 1, uses dryer of conventional blown air 
drying type. 

Other portion of production line constitution which is shown 
in the Figure 10 being similar, abbreviate explanation. 

[0092) 

surface properties of product which it produces caused drying 
unevenness with the undercoating and became defect 

[0093] 

condensation * drier which recovers (prestage side) with 
Working Example when drying means which combines blown 
air drying expedient (poststage side) is arranged and 
Comparative Example whsnonry drying means of 
conventional blown air drying type is arranged were 
contrasted tc drying process of production line of [Working 
Example 3 ] photothermographic materia]. 

[0094] 

Following way it manufactured coating solution for 
phoioihermo graphic material which thecoating fabric is done 
in strip flexible support. 

[0095] 

1 ) Manufacturing silver halidc particle 

Melting phtiialaied gelatin 22g and potassium bromide 30 mg 
in water 700 mliter, afteradjusting pH 5 with temperature 35 
deg C, while maintaining aqueous solution 1 59ml iter which 
includes silver nitrate 18.5g and aqueous solution which 92: 
includes potassium bromide and potassium iodide with mole 
ratio of 8 at pAg 7.7 10 min applying with controlled double 
jet method, it added. 

Next, while maintaining aqueous solution 476ml iter and 
hcxachloro iridium acid second kaliumwhich include silver 
nitrate 55.4g at I0.5;rmi mole/ liters and aqueous solution 
pAg 7-7 whichincludes potassium bromide with 1 mole/liter 
30 min applying with controlled double jet method, ttadded. 

Aftcr that, lowering pH, coagulation and settling doing, it did 
desalting, itadjusted pH 5.9, pAg 8.2 including phenoxy 
erhanol 0.1 lg, manufactured silver bromoiodide particle 
(cube particle of iodine content core 8 mole % % average 2 
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V nu }Si5Kg&£&&tl£ 8%. (100)®ih^ 90% 
[0096] 

^LTmz'\Bf^{tffi.%L*% 60 deg C 1=^ 
SLTffi 1 =E;USfcy^fiSSW-h'JOA 85/* 
^Utv 2,3,4,5,6 iWyJl>4-a?x.—)l>*??x. 

280j« : E;L.^asj!rau. 120 »ras»^Lfc 

«.30 deg C l=^>^LT/Nay>fb^?L^J^ 
[0097] 

^f7'J^» 1.3g, 7"5^>» 0.5g, <<"*lsM. 
8.5g, ^g* 300m 'J , 90 dcg C 40 23" 

U->.McjMe 3i.im Us»h;u* is #A>r+TSs;ta 
Lfc&. 30 deg C K^SLfc. 

IN COU^TKJSiffi 7m 'J^h^^iBU 

o.oi2 g %%smLtz®.&i>frci!i>m&Ltz/\a 

VMtiSlSi^xnWft^SA^ 2.5m 
SfelC. IN tDSB®0g*&?8 25m y>vh;U£ 25 

3$S*(D"f53j&jb< 30(1 S-cm r=*-5^-e7K*L^ 
L.fc D 

Z^Lr^^fcH^I^UBMt^JUCD 1.2 
SS%(DltlS^^JSja 37g tias.T}ft^L s 



S%2-^y>?g;-S 20g ^±ui.mnLtzo 

a- *fafe) o.ism ^;u* o.7g ;l 

7.8g *3BiDL.*^v-^-fif-C»a 
L.«TttKffia9Lffl(?4fi« 0.04 Jim, 

[0098] 

3)&$jgM*i7$a)fagS 



mole average si2C 0.05 ;mu m s projected surface area 
variance 8%, (100) plane ratios 90%). 

[0096] 

In this way, temperature rise doing silver halide particle 
which is acquired in 60 deg C,per mole of silver sodium 
thiosulfate 85 ;mu mole and 2, 3, 4, 5 and 6 pentafmoropnenyl 
brphenyl phosphinc sclcnidc it added tellurium compounds 
chloroauric acid 3.6 ;mu mole,, thiocyanatc 280 ;niu mole of 
ll;mu mole* 15 ;mu mole, 120 min after maturing, the 
quench it did in 30 deg C and acquired silver halide emulsion. 

[0097] 

2) Manufacturing organic acid silver salt emulsion 

While 40 min mixing stearic acid 1 .3g* arachidic acid 0.5g- 
behenic (docosanoic ) acid 8.5g H distilled water 300mliter, 
with 90 deg C t agitatmgextrcmcly 15 min applying sodium 
hydroxide water solution 31.1 mliter of 1 N,after adding, 
temperatnre rise it did in 30 deg C. 

While next, adding phosphoric acid aqueous solution 7mliter 
of 1 hJ, agitating more extremely after adding N- bromo 
succinimide 0.01 2g, in order for silver halide quantity to 
become 2.5 mmole, it added silver halide particle which it 
manufactures beforehand. 

Furthermore, 25 min applying silver nitrate aqueous solution 
25mlitcr of 1 N, it added, 90 min continued to agitate that 
way. 

After that, solid component was filtered with suction 
filtration, solid component was doneuntil conductivity of 
filtration water becomes 30;mu S* cm, the water wash. 

In this way, it agitated to solid component which is acquired 
inchiding the butyl acetate solution 37g of 1 .2 wt% of 
polyvinylacetate, stopped churning and left, separatedinlo oil 
layer and water layer, with salt which is included hremoved 
water layer, acquired oil layer. 

Next, it added 2.5 weight vo 2- butauone solution 20g of poly 
(vinyl butyral ) to this oil layer and agitated. 

Furthermore, after with 0.7 gmethanol adding pyridirtium 
perbromide 0.1 mmole and calcium bromide dihydrate 0,1 8 
mmole, 2-butanone 40g and it added 7.8 g of poly vinyl 
chiller jpl 1 , dispersed with homogeili2er,acquircd 
organosilver salt emulsion (needle particle of average minor 
diameter 0.04 ;mu average major diameter 1 ;mu m v 
variance 30% ). 

[0098] 

3) Manufacturing emulsion layer coating solution 
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25 deg C ^7x-JU^*JU*>^hU^A 
lOmg. 68mg <Dfe^ 1 % 30mg CDfe^ 2. 2->^* 

>V^x/>-2-±;U^>gg 21.5g t,2-^y> 
580g. v^^;um^A7^K220g*lS^L?5:*<& 

JU-2-7xr.;i/hUTi/> 5g,i/X;i^HMb-&$) 
2g. l,l-kf^(2-tKn+v-3,5-y>f/^i- 
;U)-3,5,5 MJ-^WU-n*-*:/ 160g.^h^PP 

^;uH5g. uig<D^-^m»®5SttSil. 2-^ 

590g. ^MV^WW^ 10g £S#L 

***e>i£ii]Lfc 0 

[0099] 

T?feB*#!tLfc 175/2 m OWJttlsZ^ls-?* 
2.3g/cm : IC&ft £3(=tt*Lfe. 

r*K^<*(m««fcaaw*«(«»fflii)i: 

[0100] 
[0101] 



In order in organic acid silver salt salt which is acquired ax 
description above to reachquantity below per mole of silver , 
each chemical was added. 

While dye 2, 2-mcrcapto-5-mcthyl bcnzimidazole 2g % 
tctrachlorobenzophenone -2- caiboxylic acid 2 1 .5g of dye 1 , 3 
0 rug of phenylthio sodium sulfonate 10 mg % 68 mg and, 
agitating 2 -butaoone 580g. dimethylformomide 220g 
wnb25 deg C, it added, 3 hours left 

Next, while 5 -tribromo methyl sulfonyl -2- methyl 
thiadiazole 8g % 2- tribromo methyl sulfonyl benzothiazole 
6g„ 4,6-di trichloromcthyl -2- phenyl triazine 5g* disulfide 
chemical compound 2 g % 1» 1- bis (2 
-hydroxy-3 ,5-dimethyiphenyl ) - agitating fluorine-based 
surfactant* 2- butanone 590g. methyl isobutyl ketone lOg 
of 3, 5 and 5 trimethyl hexane 160g« tetrachloropbthalic acid 
5g* 1.1 g } it added. 

[0099] 

As though it is a description above, in order emulsion layer 
coating solution which ismanufactured in polyethylene 
terephthalaie carrier (strip flexible support ) of 175;mu in 
which with blue dye the color sense are attached, fox silver to 
become 2.3 g/cm 2 , coating fabric it did. 

And, after coaxing fabric, in case Of Working Example 
condensation • drier which recovers (prestagc side) with 
blown air drying expedient (poststage side) with with after 
drying, the ultraviolet light nomination doing, it acquired 
photothci .orographic material. 

On one hand, in case of Comparative Example after dries 
coated film with only the dryer of blown air drying type, 
ultraviolet Jtght illumination doing, ix acquired 
photothennographic material. 

[0100] 

surface properties of product which is produced with method 
of Working Example was satisfactory. 

On one hand, surface properties of product which is produced 
with method of Comparative Example received influence of 
wind unevenness and became the defect. 

[0101] 

condensation * drier which recovers (prestage side) with 
Working Example when drying means which combines blown 
air drying expedient (poststage side) is arranged and 
Comparative Example whenonry drying means of 
conventional blown air drying type is arranged were 
contrasted to drying process of production line of [Working 
Example 4 ] hardcoat film. 
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[0102] 
[0103] 

■'J^StS^^^T9UU-h(PM-2:0*ibag 
K)-3lg 

•T;US"J-(AKP-G015:ffi&1fc!9fcX^S{. &@ 
15nm)---92g 

^&*Lfcig-&J$*«y-i/K£;u(i/4G <7)-y->K£;u) 

1400glBl*fc a 
[0104] 

^**>#t«$(M-i)ii6g iz***s—)\, 97g. 
^r*>163g£flD;Lfco 

-ht^S^^CDPHA. B*«s0IS)2OOg £fln 

^MM1bJRJI»»tllHLfe. 
[0105] 

^«&SLfc&. 77l*«-£$*f Lfc»tex*;u 
fc. 

^LT. ISft«l<OiS#r=ttfitt - mix 



[0102] 

Following way it manufactured hardcoat coating solution 
which coating fabric isdonc in strip flexible support. 

1) Manufacturing inorganic particle dispersed liquid (M-l ) 

In container which can do ceramic coating, combining each 
reagent below with compounded amount below, it 
manufactured mixed solution. 

[0103] 

*c yclohexane . . .337g 

•phosphoric acid group^emtaining meth aery late (PM-2: 
Nippon Kayaku Co. Ltd. (DB 69-054-7468 ) make)... 31 g 

♦ahimina (AKP-G015: Sumitomo Chemical Co. Ltd. (DB 
69-053-5307 ) make, particle diameter 15 nm )... 92 g 

mixed solution which it acquires 1 600 rpnu 1 0 hours fine 
was dispersed with sand mill (sand mill of 1/4 G ). 

zirconia beads of 1 mm diameter 1400 g was used as media. 

After dispersing, zrrcoma beads was separated, inorganic 
panicle dispersed Iiquid(M-l ) which surface modification is 
done was acquired. 

rnirui 

L w * J 

2) Manufacturing coating solution for irradiation cured layer 

43 wt% c yclohexane dispersion of alumina fine particle which 
surface treatment is done (M-l ) methanol 97g* isopropanol 
1 63g> and the methyl isobutyl ketone 1 63g were added to 
116 g. 

It melted in this mixed solution mixture of cUpentacrythritol 
penta acrylate and dipentaerythritol hexa acryiate (DPHA* 
Nippon Kayaku Co. Ltd. (DB 69-054-7468 ) malce)inciuding 
200 g. 

Furthermore, it melted photoinitiator (Irgacure 1 84* 
Ciba-Geigy make) including 13 g. 

30 rain after agisting this mixture, filtering with 
polypropylene filteT of the hole diameter 1 ;mu m, it 
manufactured coating solution for irradiation cured layer. 

[0105) 

3) In order glow discharge treatment after doing strip flexible 
support (base film ), coating solution for the irradiation cured 
layer which contains alumina for dry film thickness to 
become 8;mu m, thecoatiug fabric It did with wire bar coating 
expedient. 

And, after coating fabric, in case of Working Example 
condensation * drier which recovers (prestage side} with 
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[0106] 



[0107] 
[0108] 



SgKTT?, 60 deg C T5 1 B#figig#Lfcft. 2£ 
Si&ffi<y-<55:faifc$£s&St)0.5g $ MEK8.3m 'J\y 



*<D&, fi ftUltt 80 dcg C iLT 2 ^PpISIS 



55JWCraTU 2d®i>£ 35 dcg C, 8 



[0109] 

*±8l)fc* *^^->m^ggtelrlJ(UVT-6990:3.-^- 
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blown air drying expedient (poststage side) with with after 
drying, the ultraviolet light illumination doing, it acquired 
cured layer. 

On one hand, in case of Comparative Example after dries 
coated film with only the dryer of blown air drying type, 
ultraviolet light illumination doing, it acquired cured layer. 

[0106) 

Next, condensation * drier which recovers (prestage side) 
with Working Example when the drying means which 
combines blown air drying expedient (poststage side) is 
arranged and Comparative Example when only drying means 
of conventional blown air drying type is arranged were 
contrasted to the drying process of production line of thick 
film bardcoat film. 

[0107] 

Following way jt manufactured thick film hardcoal coating 
solution which coating fabric isdone In strip flexible support. 

[0108] 

1) Manufacturing ring opening polymerization characteristic 
group-containing compound (K.-1 ) 

methylethyl ketone (MEK ) 275 mliter under nitrogen stream, 
1 hour after agitating, the polymerization initiator (V-65: 
Wako Pure Chemical Industries Ltd. (DB 69-059-8875 ) 
make) polymerization initiator addition solution which those 
which melt 0-5 g in MEK 8.3mlker total amount is added was 
manufactured with 60 deg C- 



After that, 2 hours reacting with reaction temperature as 80 
dcg C, after the reaction termination, it cooled to room 
temperature. 

In bexane 10 liter, 1 hour applying reaction solution which it 
acquires, itdripped, 35 deg C* 8-hour reduced pressure 
drying did precipitate and acquired ring opening 
polymerization characteristic groiip-contairiing compound 
(K-J ). 



trimethylolpropane triacrylate (elhylenically unsaturated 
group-conlaiiring chemical compound) 73 pan and description 
above ring opening polymerization characteristic 
group-containing compound which is maaufacrured (K-l ) 25 
part and radical polymerization initiator (Irgacure 184* 
Ciba-Geigy make)with, cationic polymerization initiator 



After that, 2 hours applying glycidyl methacrylate 50g, it 
dripped, after end of dropping addition, it added 
polymerization initiator addition solution which is 
manufactured, 2 hours reacted. 



[0107] 



[0108] 



[0109] 

2) Manufacturing curable composition 
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ft*, 30 *HH*U BfttttlAttSttfe. 



tmt* 2.9 MS%-f o^inLfco 



[0110] 

-<?t^&1teft«tt*aRl*U&&l= 120 deg 
C 10 SMnHW*Cfcl=J:y»WI/\-Ka-rO' 

u i2o deg c Tf 10 jMn»Tr*=;a=j:y 

VIS' \— Ka— h^ji/A^fc, 

*JS» S£J£l* 120 deg C T? 2 ftftftHttl* 
750mj/cm J CD^fr-efrofc. 

[0111] 



[0112] 

[%n«>»A] 
[0113] 



(UVI-6990: Union Carbide Japan supplied ), after melting, 30 
min was agitated to methyl isoburyl ketonc/mcthylethyl 
ketone (1 / 5) ruixed solution 4 0 part, cuiablc composition 
was acquired 

Furthermore, polymerization initiator, added 2.9 weight% 
radical polymerization initiator and the cationic 
polymerization initiator each vis-a-vis total mass of 
ethylenically unsaturated group-containing 
chemicalcompound and ring opening polymerization 
characteristic group-containing compound. 

[0110] 

3) transparent strip flexible support (transparent base film ) as, 
glow discharge treatment after doing polyethylene 
tcrephthalate film of thickness 1 88 rmu m, description above 
curable composition which is manufactured coating fabric 
was done with application method of extrusion type. 

And, after coating fibric, in case of Working Example 
condensation * drier which recovers (prestage side) with 
blown air drying expedient (poststage side) with with after 
drying, the ultraviolet light illumination it did, it acquired 
thick film hardcoat Sim furthermore by 10 min heating with 
120 deg C. 

On one hand, in case of Comparative Example after dries 
coated film with only the dryer cf blown air drying type, 
ultraviolet light illumination it did, it acquired thick film 
hardcoat fihufurtherrnore by 10 min heating with 120 deg C. 

Furthermore, drying with 1 20 deg C did 2 muu ultraviolet 
light illumination with condition of 750 raj/cm 3 . 

[0111] 

surface properties of product which is produced with method 
of Working Example was satisfactory. 

On one hand, surface properties of product which is produced 
with method of Comparative Example caused thickness 
uncvenness which is thought as influence of thewind 
unevcrmess and became defect 

[0112] 

[Effects of the Invention) 

According to drying method and device of coaicd 51m of this 
invention, Ihecoating fabric doing various liquid composition 
in strip flexible support which continuous running isdone, 
with lengthwise which it formed drying uncvenness which 
occursimmcdiatcly after coating fabric wide on coated film 
aspectjonly control it can dry coated film efficiently in 
uniform. 

[0113] 
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In addition, because furthermore, constraint it is not done in 
the property of coating solution and kind etc of solvent 
without modifying layout of coating fabric * drying process 
largely, flexible design of coating solution formulation means 
is possible. 

In addition, there is an effect eve a in energy conservation* 
cost reduction. 

[0114] 

Furthermore, be able to prevent flow inside coated film 
maddirion, structure of network of polymer, particle in 
coated film which is formed while drying to be very small, 
furthermore can be formed in the uniform. 

[Brief Explanation of the Drawing(s)) 

[Figure 1] 

conceptual diagram which shows one example of coaling 
fabric * drying line 10 which Installs drying method of coated 
film Of this invention and drying equipment whercdevice is 
applied 

[Figure 2] 

conceptual diagram which shows other example of coating 
fabric * drying line 10 which installs drying method of coated 
film of this invention and drying equipment where device is 
applied 

[Figure 3] 

conceptual diagram which shows furthermore other example 
of coating fabrio * drying line 10 which installs drying 
method of coated film of this invention and drying equipment 
where device is applied 

[Figure 4] 

conceptual diagram which shows furthermore other example 
of coating fabric * drying line 10 which installs drying 
method of coated film of this invention and drying equipment 
Where device is applied 

[Figure 5] 

conceptual diagram which shows furthermore other example 
of coating fabric * drying line 10 which installs drying 
method of coated film of this invention and drying equipment 
where device is applied 

[Figure 6] 

conceptual diagram which shows furthermore other example 
of coating fabric * drying line 10 which installs drying 
method of coated film of this invention and drying equipment 
where device is applied 

[figure 7] 
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conceptual diagram which shows furthermore other example 
of coating fabric * drying line 10 which installs drying 
method of coated film Of this invention and drying equipment 
where device is applied 

[Figure 8] 

conceptual diagram which shows furthermore other example 
of coating fabric * drying line 10 which installs drying 
method of coated film of this invention and drying equipment 
where device is applied 

[Figure 9] 

conceptual diagram which shows example which applies 
drying equipment of coarcd film of this invention to 
production line of optical compensation sheet 

[Figure 10] 

conceptual diagram which shows example which applies 
drying equipment of coated film of this invention to 
production line of cellulose acetate film for exposure to light 

[Figure 11] 

conceptual diagram which shows example which applies 
dryer of blown air drying type which is a Prior Art Example 
to production line of cellulose acetate film for exposure to 
light 

[Explanation of Symbols in Drawings] 
10 

Coating fabric * drying line 
12 

strip flexible support 
16 

coating means 
18 

drier 
20 

condensation sheet 
22 

guide roll 
24 

heating means 
28 

partition 
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Drawings 

[011 (Figure 1) 




[Figure 2] 



[Figure 3] 



[Figure 4] 
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[Figure 5] 
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[Figure 6] 




[07] 



[Figure 7] 
[Figure 8] 
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